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(54) CnOCOB BHOXMMHHECKOfl OHUCTKM CTOHHblX BOfl 



(57) PecJ>epaT: 

M3o6peTeHne othochtca k 6HOTexHonornw 

OHKCTKH BOA M MO>K8T 6blTb MCnOJlb30BaHO B 
npOL^eCCaX OHklCTKH BOAbl, B HaCTHOCTkl, Ha 

npeAnpuflTHflx h ecfjTex m m m m ecKO ft h XHMHMecKofl 
npoMbiiuneHHocTn. CymHOCTbio n3o6peTeHHfl 
HsnneTCfl ocymecTBneHne npoi^ecca 

6nOXMMHHeCKOfl OHWCTKH CTOHHblX BOA C 
npHMBHeHMeM HOBOrO 3<fXf)eKTMBHOrO 

HeTOKcuMHoro neHoracMTe/iR Ann noBbiweHua 
3cf)0eKTMBHOCTM h yAeweBneHMfl npoLiecca npw 



OAHOBpeMeHHow pa3pytueHMn neHbi, b KanecTBe 
KOToporo ncno/ib3yiOT otxoa npon3BOACTBa 
npocToro noriHscfekipa, cxieAyJoti^ero cocTaBa, 
Mac. 6eHTOHMT 28 30; 0AH03aMemeHHbifi 
cjxxxfear KanMfl 41 - 44; onoKconoriMMep oKwcefl 
nponnneHa m aTuneHa c coAepwaHMewi 
OKCM3TnnbHbix rpynn 11 13 Mac. 27 30. flo3a 
neHoracHTe/ia cocTaB/ineT ot 5 ao 150 Mr/n 
OMkimaeMOfl boaw. 3<£4>eKT ohuctkvi no XnK 
cocTaBnneT 80 85% 1 3. n. cfc-nbi, 1 Ta6jn. 
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(54) PROCESS OF BIOCHEMICAL PURIFICATION OF SEWAGE 



(57) Abstract: 

FIELD: biotechnology of purification of 
sewage. SUBSTANCE: the process of 
biochemical purification of sewage employs a 
new effective non-toxic foam suppressor. The 
latter includes a waste product of polyether 
production. The waste product comprises 
(wt): 28-30 bentonite; 41-44 monosubstituted 



potassium phosphate; 27-30 a block copolymer 
of propylene and ethylene oxides having 
11-13 wt oxyethyl groups. The amount of the 
foam suppressor varies from 5 to 150 ml/g of 
the water to be purified. The purification 
effect as measured by Chem PC varies from 80 
to 85% EFFECT: improved suppression. 2 cl, 1 
tbl 
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H3o6peTeHne oTHOCHTi^^Ri/ioTexHonorvin 

OMMCTKM BOA M MO)K6T 6bl^Kcnonb30BaHO B 

npoi^eccax ommctkm boaw, b MacTHOc™, Ha 
npeflnpuflTMflx HecfrrexMMMMecKOfl n x^mmmgckoH 

npOMblllineHHOCTM. 

npM 6HOXHMHMeCKOtt 0HMCTK6 CTOHHblX BOA 

Macro o6pa3yeTca neHa, mto 3aTpyAHfleT 
ocyii;ecTBneHMe npoijecca b 3aKpbiTbix 
peaiaopax. Ana ee pa3pyweHMfl ncnonb3yioT 
pa3riMHHbie MeroAbi, b tom MMcne BBeAeHne 
xuMMMecKnx BemecTB, TaK Ha3biBaeMbix 
neHoracMTenefl. B KaMecrse cm htot mm ecKMX 
neHoracMTenefi wMpoKo pacnpocTpaHeHbi 
KpeMHM^opraHvmecKMe nojinMepw (cunoKcaHbJ), 
H6Tbipex3aMeLi\eHHbie aMMOHueBbie 
KpewiHH^opraHUMecKvie no/iMMepbi (cn/ioKcaHbi), 
HeTbipex3aMeiAeHHbie aMMOHiieBbie ocHOBaHun, 
axiKunaMUHOcynbcfxDHaTbi, cnowHbie scfwpbi, 
cnnpTbi. HanbonbLuee pacnpodpaHeHne 
no/iynnnM KOHi^eHTpMpoBaHHbie 
nonnopraHocunoKcaHbi MapoK nMC-154A, 
HMC-200A, nMC-1000A [1] 

Hau6onee 6nki3KMM k npeAnaraeMOMy 
flBJiaeTCfl ncno/ib30BaHne npn 6MOXMMMMecKoH 
oMMCTKe cTOMHbix boa b KaMecrse neHoracMTenb 
nonM3cf)npHoro npoAyicra nponnHona B-400 [2] 
ycTaHoaneHa era BbicoKan neHoracurenbHafl 

3C})Q>eKTMBHOCTb npM OTCyTCTBMM TOKCMHeCKOrO 

AeKcTBun Ha MWKpocfcnopy aKTMBHoro una. 

HeAOCTaTKaMM Mcnonb30BaHMH TaKoro 
neHoracnTenn HBnflKrrcfl oTcyTCTBMe 
nono>KViTenbHoro snunHun Ha octxfceKTMBHOCTb 
npouecca ommctkm, a TaioKe ero BbicoKaa 

CTOMMOCTb. 

CyiMHOCTbK) M306peTeHMfl ASnfleTCfl 

ocyu^ecTBfieHne npoi^ecca OMOXMMMMecKOM 
ommctkm CTOMHbix boa c npMMeHeHMeM HOBOrO 
aqbcfceKTMBHoro HeTOKCMHHoro neHoracMTexifl aha 
noBbiiueHH« ac^KpeKTHBHOCTM m yAewesneHMfl 
npoijecca npn oAHOBpeMeHHOM pa3pyiueHHH 
neHbi, b KaMecTBe KOToporo ncnonb3y»oT otxoa 
npon3BOACTBa npocToro nonnaqbupa 
(6noKcononnMepa oKMceM* nponnneHa m sTuneHa 
Ha ocHOBe rriHuepwHa c coAepacaHMeM 
OKCH3TnribHbix rpy nn 1 1 -1 3%), cneAywLAero 
cocTaBa, Mac. BeHTOHMT 28-30 
OAH03aMemeHHbiR cfcocqbaT KanMH 41-44 
BjiOKcononniwep OKMcefi nponnneHa m sTMneHa c 
cc-AepwaHHeM okcm- sTunbHbix rpynn 11-13 Mac. 
27-30 

flo3a neHoracMTerm cocTaansieT ot 5 ao 1 50 
Mr/n oHMii^aeMoR BOAbi. 

OTJiHMHTenbHbiMM npMSHaKaMM H3o6peTeHnn 
«BJiflioTcn: Mcnonb3oeaHMe b KaMecTBe 
neHoracmerifl OTxoAa nponsBOACTBa npocToro 

nOHMSQbupa B KOHHMeCTBe ot 5 ao 150 Mr/n 
CTOMHOfl BOAbl, KOTOpblfl HMeGT CnepyK>U\\Aft 
COCTaB KOMnOHeHTOB, Mac. BeHTOHMT 28-30 

OAH03aMei^eHHbifi (feoccfeaT Kann« 41-44 
E/ioKConoJiHMep oKMcefl 
nponvineHa m STuneHa c 
coAa p>Ka h vie m okcm- STunbHbix rpynn 11-13 
Mac 27-30 

npMMeneHne OTXOAa nponsBOACTBa 
npocToro nonnsqbupa b KaMecTBe neHoracMTena 

n03BOJ1fleT: nOBblCMTb acfxfeKTMBHOCTb 
6MOXMMMHeCKOfi OMMCTKM CTOMHblX BOA, T3K KaK 

ynymuaioTCfl noKasaie/in 6MOXMMMHecKOfl 

OMMCTKM npH OAHOBpeMSHHOM nOJlHOM 

pa3pyiueHMM neHbi, npn stom neHoracMTenb He 
OKa3biBaeT ymeTaiomero Ae&CTBMfl Ha 
MHKpoopraHH3Mbi aKTMBHoro una, a 
yBennMUBaeT mx aKTMBHOCTb; yAeiueBHTb 
npoi4ecc 6noxnMHMecKoW omhctkm CTOMHbix boa, 
TaK KaK ncnonb3yeTCH otxoa npOM3BOACTBa; 



7) 



CO 

o 



pacaJupnTb accoH^^MT neHoracnTe/ie^, 
npuroAHbix An« 6mmMwecKoft ommctkm 
CTOHHbix boa, tsk KaK neHoracnTe/iH , npuroAHbie 
An« o6wmho« ohuctkh ctomhwx boa, He BcerAa 
mo>kho ncnonb30BaTb Ann 6nonornMecKO« 

OMUCTKM. 

Cnoco6 ocymecTBTifliOT cneAytoiMUM 
o6pa30M. 

CTOMHyKD BOAy H e(pTBX\A M HM eCKO rO 

npon3BOACTBa, coAep^iMy 10 MHoroaTOMHbie 
cnnpTbi, 0eHoribi, apoMaTH^ecKne oKcureHarbi, 
HenpepbiBHO noAatOT b 6nopeaKTop ( rAe 
CMeiunBaioT c 6noMaccofl m noAaepraiOT 
MHTeHcuBHoK aspaLjHM BOSAyXOM. 

(lepnoAHMecKn, b momght aianBHoro 
neH006pa30BaHM« b 6nopeaicrop bboaat 
neHoracuTerib: otxoa npon3BOACTBa npocToro 
nonnsqbupa b bmab boaho^ cycneH3HH B 
KonnHecTBe 5-150 Mr/n OMViiAaeMOM BOAbi. 

n p m m e p 1. npoi4ecc 6noxnMkmecKO« 

OMMCTKH CTOMHblX BOA OCymeCTBTmiOT B 

annapaTe HenpepbiBHoro KynbTHBupoBaHun 
MMKpoopraHM3MOB (AHKYM) c nOTO3HblM 
06-beMOM peaicropa 4 n, c nepnoAOM aspa^n 
20 h. npn 37°C, pH noAAep*nBaioT b 
HHTepBane, paBHOM 6,5-8,5. PacxoA B03Ayxa 3 
n b MUHyTy, CKopocTb MeujariKH 1000 o6opoTOB 
b MUHyTy. OMMi^aeMafl BOAa HMeeT cneAy»oinyK> 
xapaKTepucTMKy: pH 10; XP1K 20 r/n. 

CoAep^aHkie 3arpn3HHTe/ie«, Mac. 
nponnneHrnnKonb 0,264 Ai^eTOC^eHOH 0,0082 
MeTnncf)eHnnKap6nHon 0,245 Crupon 0,0042 
<DeHon 0,028 

(Ipouecc npoBOA^T b AHKYMe npn 
HaHajibHoB KOHL^eHTpai^nn enoMaccbi 0,2-0,5 
Mr/n, KOTOpyio npeAaapnTeribHo BbipamnBatoT b 
Kon6ax. flpn AOCTH>KeHnn KOHueHTpaunn 
6noMaccbi 1,0 r/n Han m HaeTcw aKTHBHoe 
neHO06pa3OBaHne. SctDcpeKT ommctkm no XnK 
npM 3tom cocTaBnneT 70% 

n p m M e p 2. npoBOAHT aHanorMMHO 
onMcaHHOMy b npuMepe 1 3a MCKxnoHeHMeM Toro, 
mto b MOMeHT HaMana aKTMBHoro 
neHoo6pa30BaHM« b 6MopeaKTop Ao^aanniOT 
2%-Hyio BOAHyio cycneH3Mio neHoracMTenn: 
OTXOAa npoM3BOACTBa npocToro nonM3cf)Mpa b 
Kon MMecTBe 1 m/i, mto cocTaBnneT 5 Mr/n 

OHMU^aeMOM KMAKOCTM. 

CocraB neHoracnTenn, Mac, BeHTOHMT 29 
OAH03aMeiMeHHbiM 4>oc4)aT Kannn 44 
BnoKCononMMep OKMceB 
nponMneHa n 3TnneHa c 
coA©P>KaHMeM okcm- sTMnbHbix rpynn 11-13 
Mac. 27 

Mepe3 1 c nocne BBeAeHM^ neHoracMTenn 
Ha6nKDAaeTcn nonHoe paspyiueHMe neHbi. 
ScfcqteKT ommctkm no XnK cocTaBnaeT 75% 
AKTMBHoro neH006pa30BaHMfl He Ha6nK)AaeTcn b 
TeneHne cyTOK. Pe3ynbTaTbi ommctkm npMBeAeHbi 
b Ta6nML^e. 

n p m m e p 3. nposoAflT aHanorMMHO 
onMcaHHOMy b npuMepe 2 3a MCKTifoneHMeM Toro, 
mto KOHt^eHTpai^Mfl 6MOMaccbi AocTMraeT 1 ,5 r/n, 
neHoracMTenb bboa^t b Kon mm ecTBe 20 Mr/n 
o6pa6aTbiBaeMOfl kmakoctm. Hepes 1 c nocne 
BBeAeHMfl neHoracMTenn Ha6niOAaeTCfl nonHoe 
pa3pyujeHMe neHbi. npM AaJibHeWujeB paoore 
aKTMBHoro neHoo6pa30BaHMfl He HaSntoAaeTcn b 
TeMeHMe cyTOK. SqbcpeKT ommctkm no XHK 
cocTaBnneT 80% Pe3ynbTaTbi ommctkm 
npMBeAeHbi b Ta6nMue. 

(1 p m m e p 4. (1poBOA«T aHanorMMHO 
onMcaHHOMy b npuMepe 1 3a MCKnioHeHMeM Toro, 
mto KOHL\eHTpaL\MH 6MOMaccbi ppCTViVQQT 3,0 r/n, 
neHoracMTenb bboa^t b KonMMecTBe 70 Mr/n 
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OMMinaeMOfl jkmakoctm. M 1 c nocne 
BBeASHMfi neHoracMTensi HSHwaeTca noriHoe 
pa3pyujeHne neHbi. AKTMBHoro 

neHOo6pa30BaHHfl He HaoniOAaeTCfl b TeMeHMe 
nonyTopa cyTOK nocne BBeAeHMH neHoracnTerm. 
304)eKT ommctkm no XnK 82% Pe3ynbTaTbi 
ohuctkm npHBefleHbi b Ta6nMije. 

n p m m e p 5. npoBOA^T aHanon/MHO 
onucaHHOMy b npuwiepe 2 3a MCKniOMeHMeM Toro, 
mto KOHL^eHTpai^Mfl 6noMaccbi AOCTuraeT 4,0 
Mr/n, neHoracnTe/ib bboa«t b KonnMecTBe 100 
Mr/n OMMinaeMOfi >kmakoctm. Mepe3 1 c nocne 
BBeAeHua neHoracnTena Ha6jiK)AaeTC« nonHoe 
pa3pyLueHne neHbi. AKTHBHoro 

neHoo6pa30BaHnn He HaonioAaeTCfl b TeMeHne 
AByx cyTOK nocne BBeAeHun neHoracnTens. 
0(p(pe\a ommctkm no XI~IK cocTaBnaeT 83% 
Pe3ynbTaTbt ommctkm npnBeA©Hbi b Ta6nnne. 

n p m m e p 6. npoBOAHT aHanornMHo 
onucaHHOMy b nprnwepe 5 3a MaaiJoneHMeM Toro, 
mto neHoracnTenb bboaht b KonMMecTBe 150 
Mr/n. Mepe3 1 c nocne BBeaeHH* neHoracMTena 
Ha6/iioAaeTCfl nonHoe pa3pyuieHne neHbi. 
AKTMBHoro neHOo6pa30BaHMfl He HaonroAaeTCfl b 
TeMeHne AByx cyTOK nocne BBeAeHun 
neHoracMTenw. 34>o>eKT ommctkm no XI1K 
cocTaBnneT 85% PesynbTaTbi ommctkm 
npuBeAeHbi b Ta6nwi\e. 

n p m m e p 7. npoBOAflT aHanornMHO 
onucaHHOMy b npniwepe 2 3a vicicnJOHeHMeM Toro, 
mto neHoracnTenb MMeeT cneAyioLUMfl cociaB 

KOMnOHeHTOB, Mac. BeHTOHMT 30 

OAH03aMeiA8HHblM cfcOttfcaT Kan ma 41 

BnoKconojiMMep OKMceB 
nponn/ieHa v\ ojnnena c 
co Ae p>Ka h n e m okcm- OTuribHbix rpynn 11-13 
Mac. 29 

Mepe3 1 c nocne BBeAeHua neHoracMTenn 
Ha6nroAaeTc« nonHoe pa3pyLueHne neHbi. 
ScJx^eKT ommctkm no XnK cocTasnaeT 75% 
AKTMBHoro neHOo6pa30BaHnn He Ha6nK>AaeTC* b 
TeneHne cyTOK. 

n p m m e p 8. npoBOA«T aHanornMHO 
onwcaHHOMy b npwMepe 2 3a MCKnioMeHMeM Toro, 
mto neHoracnTenb MMeeT cnenyioiAnK cocTaB 

KOMnOHeHTOB, Mac. BeHTOHMT 28 

OAH03aMemeHHbi« qbocqbaT Kanun 42 
BnoKCononnMep OKMcett nponnneHa m aTuneHa c 
coAepxaHneM okcm- sTunbHbix rpynn 11-13 Mac. 
30 

Mepe3 1 c nocne BBeAeHna neHoracMTena 
Ha6nioAaeTc« nonHoe pa3pyiueHne neHbi. 
3cf)ct>eKT ommctkm no XnK cocTa Bn hot 75% 
AKTMBHoro neHOo6pa30BaHM« He Ha6\nK)AaeTCfl b 
TeMeHMe cyTOK. 

B CB«3M B TeM, MTO COCTaB KOMnOHeHTOB 

neHoracMTens KoneoneTCH b oMeHb y3KMX 
npeAenax, abhux paanMMMfl b npoLjeccax 
neHoraujeHMfl He Haonic-Aanocb. 304)eKT ot ero 
McnonbsoBaHMfl 6bin npaKTMMecKM oamh3kob. 



CocTaB sapbMpyeTc^^^ npeAenax cocTaBa, 
o6pa3yiomeroca npoMbiiuneHHOM 
nonyMeHMM neHoracnTenw, aanniomerocfl 
otxoaom npoM3BOACTBa npocToro nonM3Cf)Mpa 
6noKcononMMepa oKMcefl nponMneHa m STMneHa 
c coAep>KaHMeM oKCM3TMnbHWX rpynn 11-13 Mac. 
(nanpon). 

B npouecce n po m 3 bo act Ba nanpona 
Mcnonb3yeTC« KOH, KOTopbifl He«TpanM3yeTcfl 
npM BbiAeneHMM nanpona cfrocqbopHOM KMcnoTotf. 
Aanee npoorofl nonMscfwp, coAeprcamMfl 
OAH03aM6Li\eHHbi^ cJxxxJjaT KanMfl, 
nepeMeujMBaioT c 66htohmtom, b pesynbTaTe 
Mero nocneAHMfl cop6npyeT 0AH03aMemeHHbifl 
cfcocqbaT KanMfl. BnsKyio Maccy, coAepwamyio 
nanpon m 66htohmt c cop6MDOBaHHbiM 

OAH03aM6U46HHblM (J)OC<J>aTOM KanMfl, ODKMMaiOT 

Ha o>MnbTp-npecce. npM stom nonyMatOT 
OMMmeHHbi^ LieneBoft* npoAyKT nanpon npocTOfl 
nonM30Mp (6noKCononMMep oKMce^ nponnneHa 
m 3TMnena c co Aepwa h m e m oKcviaTMnbHbix rpynn 
11-13 Mac.) m otxoa npoM3BOACTBa CMecb 
6eHTOHMTa, oAH03aMeuMeHHoro (t>occf)aTa KanMfl 
m onoKCononMMepa oKMceW nponnneHa m 
3TnneHa c coAepxaHMeM oKCMSTkinbHbix rpynn 
11-13 Mac. cneAyK>mero cocTaBa, Mac. 
BeHTOHMT 28-30 

OAH03aMei4eHHbiM cJjocqbaT KanMfl 41-44 

BnoKcononMMep OKHceft 

nponMneHa m 3TMneHa c 

coAepxaHMeM okch- STMnbHbix rpynn 11-13 
Mac. 27-30, KOTopbiB ncnonb3yeTCfl b KaMecTBe 
neHoracMTenn npM 6nonorMMecKofl OMMCTKe 
ctomhwx boa, a cocTaB era onpeAenaeTCfl 
aHanMTMMecKMMM MeTOAaMM m Bbipa>KaeTC« b 
Mac. 

BBeAeHne nenoracMTenn b KonMMecTBe 
MeHee 5 Mr/n He annneT Ha 3o>o>eKTMBHOCTb 
npoLjecca ommctkm, npoAon>KMTenbHocTb ero 
AeRcTBMn Menee oahmx cyTOK. BBeAeHMe 
neHoracMTenn b KonMMecTBe 6onee 150 Mr/n 
Hei^enecoo6pa3HO, nocKonbKy sto He npMBOAMT 
k AanbHeBweMy yBenMMeHMio scfx^eKTa ommctkm 
m npoAorDKMTenbHocTM ero AeMCTBMfl. 

<DopMyna M3o6peTeHnn: 

1. CnOCOB BUOXUMMMECKOPl OHMCTKM 
CTOHHblX BOA. BKnK)MaioiAM« BBeAeHMe 
HeTOKCMMHoro neHoracMTenn, oTnMMaioiAM»cn 
TeM, mto b KaMecTBe neHoracMTenfl Mcnonb3yioT 
otxoa n po m 3 bo act Ba npocToro nonM3cf)Mpa, 
MMeiomero cneAyK)ii\MR cocTaB KOMnOHeHTOB, 
Mac. 

BeHTOHMT 28 30 

OAH03aMemeHHbifl qbocqbaT KanMJi 41 44 
BnoK-cononMMep oKMce^ nponMneHa m 

3TMneHa c cc-Aepxca h Me m oKCMSTMnbHbix rpynn 

11 13 Mac 27 30 

2. Cnoco6 no n. 1, oTnMMaioiAMftcn TeM, mto 
neHoracMTenb bboa«t b KonMMecTBe 5 150 Mr/n 

OMMU^aeMOR BOAbJ. 
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